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(57) [gift] 

») *«j«-r*. at, 7*n/i/*xn7m^i: 

LT, CF 4 (E97>y^Jg) , BC13 (Htgfttfn 
» . C 1 2 OBJR) . S Fe (A7y{tlWt) «©*r 
7,x.v^\>h*m^tcfcfc&4*>'3Lv?-y>f (R I 

e) tcttK mm^mmm6^mmmc^y^>^Lr 
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ommmmmmm^m^mm^Lrm 2 cotx** 

£t)Bl£?Z>££%:ftMt-?2> 1 3 <D<,vf tift"" 1 20 

1 «lcfBil£©«14S<Dx->>^>y???£ 0 
v?-y7-rz>ct*%f®.tir2>m&m. 1 &V^L 5©WT 

*5<kT>*SJ§ 2 < fe 2 cxomttS^-T 30 

T> 

fjieig 1 ©vx^/BV^cKJStt^VXy^v^c.J: 

^fS^SXfgi:, 40 
C ©fg 2 ©TX ? ^Ttt3E«ttJl*«RW fc BSfS-T 
3cttc<fc9SI!l©&^i:fcf;i:SfI2©&1i©'>&< fcfc 

jgsse-r 5 c t ttz mmm i ismnwmmsi^ v 



WHfl^P 1 1-339223 



2 ©««**mKttj»&, fcttoa-* 

[M&H 1 0 ] MfBHttttMaUt. m\tm t, **V7M 

mutt* titcm 2 07 x * ic * 3«ttMcDx y > t * 
»»>iibT*j«"r*cfc*w«fc"*-*»*S7av^u9 

CW*K13] 46o#M£NiFe. N i B. Ni 
P. NIWBfeitfNiWPC^O^tn^llfcJ: 

So 

m#m 15] < fc 2 om&ffi^ianue 
a ©«tt*mte £vbi£.?%c tzmmt-r %m&m7 

1 4 ©t/vf ttfr 1 BKtBKofflKlttat'vy FO« 

Ho 

iftf*«o— y>n*^bT»isit*a 1 (om 

M$s£Zfm 2 *n^tl*«: <tfelo© 
1 0^14S*3<fct>'^2 0«ttS©P^lcgBIS?nfc»M3 

»«SWIlO*BS»5:JBi.ovx^*««-r*iai:, MIE 
% 1 <OTXf*fflV>fcS*Stti'*>'xy^->^tcJ: Dt8 



(3) 



1 1-33922 



?Z>mim 1 7lB«<D5fH«M'N>y KOlBtoSrifc, 
ittfcix-yT-vyLTifgpS-mU C ©SMPfc^trS 1 io 
S£<D^ffitf|ET|— Mfc&^J: a tc¥ffl{tLTtufBXn— 

7? So 
[000 1] 

«iio«iattfffi, j3±iflWH«a'N'y Hoaus^sfciB 

[0 0 0 2] 

*t GWT, MR (Magneto Resistive ) £t&? 0 ) lit? 
5tt5S4^ >y F t ttmm L /&«eBO«ft9MHIIjK 
/ N , ?K* t )S<ffl^6nT^8, MRfg^PfcLTfi. ST? 
146£S(ffitrL (fcCFx AMR (Anisotropic Magneto Resi 

stive ) fcfa-To ) SbjUSrfflvfcAMRifl^i:, 

SvfiStrL (£TF> GMR (Giant Magneto Resistive ) t 
fBfo ) M^ffll-^GMRI?^^!), AMR*? 

•y FfcPffcftU GMR^??ffll/ , feBt'\7 F&GMR 40 
'N-y Kt"W*nSo AMR^N-y Ftt, ffifB^SBStf 1 ¥ 
iSVL-vY/ M>fO 2 FfcbTfiJffl 
Sn> G M R^s>y Fti> SfB§l5?gg# 3 -y h/ 
(>f:^) 2 *jB*.*W£'vy F^UTfiJffl?nTV> 

[0 0 0 3] AMR'NyKtt, AMRM^ttSAM 
RI4I^T^5, GMR'N-y F«> AMRI^ GM 

RSd^^rrsGMRiKfcBifgiit/hfeo-e, @jg±« 

AMR'NvHtHiTW. fcJSU GMRKi^ AM 



{fcfcjjVfo C<Dtztb^ GMR-^yFfi. AMR^7 Fi 

[0 0 0 4] H^-N>y F©ttfll*Gl±Stf*:&8cfc LT 
«, MRJR*«**56rffi*i»«*o -fiSWtC, AMRI 

fcftoTV*o cntcMLT. ^<OGMRlti > 
©IS£ilS#^fr^=^f«tjftfc:&-3TV>*o GMRM 

^*-XAfcJ:oTGMRil©»fl|JB«««t»*. GMR 
MfcLT»4, fitS?GMRI, ^-i7l, Xtf^M 

*7inttttGR£nT^stt. JttBttflMgtfJNM-?, m 
v">«srcfc***«$a£{t*jRu g 

•5tc, Si'N^KS, flJAfcf, MRI*AMRI*^G 

[0 0 0 5] It'Ny KOtt***e-r*BHi:l/T 
«, ±j$©<fc?&WB©jW?©flHK:, & 
(C, MR/W htf$5„ MRMm, MRifOxJ 

Kv^xr^ry^^BB (abs) a, smbs^k 

[0 0 0 6] -7?s Safe's* F©fflJBifo±fc#oT» IB 
F<DttSllSl±fe*i66nT^« 0 IBS^y F©tt 

5h7 7^M±if5it>S^5o *©fc46t{*> IB 
I^yy (write gap)*»A,-?»-?-<D±TtJg^5tirc 
T»tt« (5PFA4«-;P) *3<fctf±gfl8t11 ( h -y 
;]/) OxT^7 T U>y®T'Olg^=^D^e.-9-7' = 
f a - *r- $ t»»E < L tcm V 7 -y f «jgcr>f3ii-N «y 

[0 0 0 7] Ifi^>y F©tt^^-r-5^<Dffi<0MH 
tLTlt. Xn-hA-t'F (ThroatHeight:TH) 

OS? (3*«) IBS'N-y KOttffiffiLkQ 

[0 0 0 8] COi^fcJWWKSCNy F©tt1i©lflJ±© 
^Jblctt, IB^-y FfcW^y F^^>X«fc < fgfig 

[0 0 0 9] CCT% 02 8 (a) , (b) 4#MLt 
^3fe05»JMfi8M-N-y FO— fldlfc LT««SWmtfl^Nv 



(4) 



WKR* 1 1 -3 3 9 2 2 3 



(a) tth5y*astcatta»fBS*^b, (to &mm 

-\^y F 10 0B, i5*fflO«aafiW»*tt»WL^^ F 
SP CttT. KSIHL^yKik^j) 100 At, flgflt 
ffl^ym-f7ESh^H» GMT, ia^\yK» 
fcV^) lOOBtStLTI/^o 
CO 0 1 0] HWMHL'vy F» 1 0 0 Att. Wttf7;l/ 

f^>y^ (Ah o 3 • t i o frea«s«i o i± 

IC, m^iTA/^'f' m<tTfr$~V2± t A 1 2 0 3 ) 
fc:J:0««*nfcT*» 10 2, mtfSfk«771/3- 10 
^A(FeAlSi) tiD»«StlftT»^-;l/KI 
10 3. 0J*tf»{fc7;l/5.=.»>A (Ah Os, «T, 
TAs^t^?) t J: OMitift^* F*t y 
1 0 4*«#^LT1^Stt<tt»B GKT. MRlt^ 
-5) 10 5^->*MUcfeO-e*So *fc. 

-/i/F^t^yii o 4±iazmz.i£i*>#>i> da) 

W>Wf> (W) *OMR*K:««La:V^»3Rk: < t 
DMShft'J-K«?Il 0 5at««?hT80, 
COU-K«?I 105atfMRilO 5 tcSMffttCg 
WStlTt^So MRU 0 5te. fl*li;<-7D-f (N 20 
i F e-&&) (N i ) (Co) & 

MRM 1 0 5*±ff U- K«f ■ 1 0 5 aO±fc 

tiSnTV>5o MRil0 5tU-hWl 

10 5a fcttS/— )VY3r*yfM 1 0 4, 1 0 6lfflfc:«l 

CO 0 1 1] CBKNy FSM 0 0 Btt. CCDMWMHL'n 
V F8100 AJitc. MRB10 5tu*f-rs±SP^— ;l/ 
FJKttfeSTfflttS 1 0 7, *t^I10 8m 30 
T±gP^@ (±»#— ;!/) 1 0 9a^MU:t)OT6 
3 Q 1 0 8±&C(i*g*l/f 1 1 0 

C<D*6I1B1 1 0±tc»iJlBo»JHa^r;l/l 1 1 £fg 
219^113^/1/1 1 2*WWStlT^* 0 iSM^-T 

1 1, 11 2 «*n j ens'— fb i iu, 112 

/M l l, 1 12(^11 13, 1 1 4lc&K>mt>ft 
T*5D, ±I5«5»J11 10, 113, 11 4_hlc±a$8& 

s 1 0 9 a*<&t?±»«®i 1 0 9jwbjss*it^*o 

±8Ptt«»i 0 9f4*— 3— Wli 1 5tc<kOBt> 40 

ntv^o c<Dtm^y fsb 1 0 oBm ±a$ 
ens 1 0 9 a teWi^-raTawBta ct«*-;w 1 0 7 
a ±»5/-;i/ K1107 osaa»»*HneK(cfti 

XbfcFUA (Trim) flBSfcftoTl^Bo 

Co 0 1 2] coift^y f 1 oom ML^N7 

F«l OOAfcfcV^T* MRU 0 5 0fltttiffltfdMM& 

trbns^wtc las^y fsp 1 0 0 bic&^t. ±sp 

fiSS 10 9a 4:T3WK« 107a t<DM<Dtim<D^it%: 



CO 0 1 3] 02 9^103 8^ «£#Offt<&»&5J 

COO 14] 02 9\C7FLtc&5lC, m%.l£7A/ 

t^v? (A 1 2 03 • T i C) <£9&£S«2 0 1± 

tc, MX.tf7;l/3-*- «MbT;i/3-*A f Ah o 3 ) 

*oasiaaw2 0 2*\ 1^5— 1 0 ^me*co/s^*T? 

*i*r&o *lc. HSOlc^LfciSU:, 16^12 0 2 
±fcW£'\v KfflOTaR'— ;l/F»2 0 3*Mt« o 
COO 1 5] ^C, 03 1 tc^L/c^tC, T»S/— ;l/ 
F«2 0 3±tC N 0!IX.tf7;]/3^« 100 — 200nm 

3o i/-;l/K^t7yi2 0 4±tc. SifflOM 

RJR : F«r«lfiK-r«fei&<DMRIH2 0 5*ft-hnm<Dff# 

CO 0 1 6] ^ic. 03 2lc^Lfc<fc'3fc:. ;l/F* 
t7yi2 0 4^yMR!2 0 5±^ $/—;!/ F** 
7yH2 0 6«Jgfi8U MRI2 0 5^>-;1/F4 j ty 
^12 0 4, 2 0 6rt(Cim o 

[0017] 03 3 ^L/ccfc^C, F* 

* y 7H2 0 6±tc. S£*v.y FfclES'N'y FOJBWfc 
JBVS&ttftftfk §l*tf/<-7n^ (N i F e) *6ft 
«±»S/->l/FJirF«HWi CWT, TSraHKfciH-To ) 
2 0 7W«t§o m^T* C(OT^mm2 0 7±lC, 

mzii7fr$+M&*>i&zim#*y7m2o 
bvyif : 77*ic&z>' 4 i*—->?L, ±^mmtr^ 

ttC2:OSBRfflOMn«««r«. tti^T. i6o Affile 
cfcD^-vn-T (N i F e) fr&*S««*mfc«kt>tt 
H^«gl5 2 0 9£«tc, ±SHB«fcT 

»««i:0»«SE»^*->2 0 9 a*««-r« 0 COS 
WS^">2 0 9 afc«fc!>T»««2 0 7 4:«JE©± 
M8 2 1 6£#SSR£tU WfcOCMP (Chemical a 
nd Mechanical Polishing : {fc*W««ffl») XgiO 

HHP (x;b— ;W OJgfig^SSJcftSo £t^T. At 
Si$fcflSffl5 2 0 9^vx^^LT^^>^U >^:<J;oT 
Efll4 f iry^A2 0 8i:TffiWl2 0 7 2:«no. 3~ 
0. 5/imitX7fyytS 0 TMi2 0 7^tX 

* o*»±*na era**, f-^otta^icfe 

CO 0 1 8] j^T> 0 3 4 Ki^Lfc 
IRJWSJ3 pm©^tfT;l/5^a>&ftStfc»]R2 1 03: 
BjSLLtc'ik, i»«CMPfc:J:!)TO<tr*o 

7* h^xhi2 1 l*, smjeo^^- F»jyy7 7 

2 1 0±tcjg«-rs o jftV^T, 7tbl/^X 
FM2 l i±tc, W*«dra6o*j*»c:J:0, (C 

u) &K>*zmmm<Dim^v Fmvmimmvmm* 

* A* z 1 2*m$immf$tfrz>o 

CO 0 1 9] Mc, 0 3 stc^L/ccta^. hlsis 



xhM2 i i43*tf»lB3^;l/2 l 2±tc. y*hUiS 
[0 0 2 0] ^C, 03 6lC^L/ccfc5tC, 7thb^ 

z>%%m2mB<Dmm^^>\'2 1 4 *ic, 

y^Y^JTsYmz 1 3*3cfctf^^'Y;l/2 1 4±lC. 
7thl/^H2 1 5«»*©7*HJyy77Y 10 

■wwe©/**— >fc««u mma^tiz i 4<o¥*§{t 
43<fct;»Mn^;i/2 i 4mommit<DrczbizmmcDi&m 

[0021]^, 03 iicTjkLrc&oic, mmf&m 

2 09, 7thU> ? 7M21 1, 2 13, 215± 

*±*3-**Lbaraa otf. ±«BaEatiB^ro ) 2 

1 6£JB/rr£o CO±gfl®tfS2 1 

1 2, 2 1 4i0t»^rOffiBfc*3V>T, T3HKa2 0 

1 6±lC, mz-l£T)is^i~&Z>%:2>*—^—a— FJf 2 

T\ fE^y F15J;tf«£'vy FOh77*ffi (x7^ 
7U>ya) 2 1 8^Mlt> II8^yK^ 

[0 0 2 2] 0 3 813*^03 9 tt^jSbftKttOffH 
Ka^yK*atfcOT6So B3 8 8, h77*!2 

1 8fcSttftW«ra«'\y F<D*rffi*3SU 

LTt^o i3 8tc^Vt, THfiXn— h/vY 30 
U MR-H(±MR/Wh^LT^ 0 03 9 

fcfc^T, P2Wtt«a«**U P2Ltt«MOJPS 

[0 0 2 3] Wmtft^v FOtt*B*J*S-r*gHkL 
T> XP-h/^ FWRa^ h^OffitC. B3 8lCfe 
^Te-e^Lrc^a^XY^y *X7>M (Apex Ang 
le) tffcfco COX^^yJXTy^Wfc 7*h\si? 
XH2 1 1, 2 13, 2 1 5<Db7Vi?mffl<D®m<D 

ft»*jS4s«»i:±ap«a2 1 6<o±ffi^&-rftg£ 

l^5o 40 

[0 0 2 4] 03 9lC7SL/ccfc5lC, ®@5feffigP2 0 
9 , flBfitt^ 7^12 0 8 feit^TffiOtffi 2 0 7 CD— gf5 

3 9lc&l,tz&5lc, MRI2 0 5 0«*fc:«*y — F* 

2 0 5 atffi(t6tlT^«e 
[0 0 2 5] 

C»W*»»b<fc 3 £lT£i£IS] WH««^y KOttUB so 



WIMPF 1 1 -3 3 9 2 2 3 

8 

«ft±*-&*k:tt. 03 8 *5<i:tf0 3 9 fcl^Lfccfc 0* 
XD- FMMH, MR/n-Y KMR-H, x-f^y^ 
X7>W0, h?y*M OttSM) P2WftJ;lfl8a 

[0 0 2 6] #a«Bl?tt, Wfc, F5y*(iP2W©IE 

[0 0 2 7] h5y>iP2WI4, IB*\y 

&*>^. »5F5y*«|360lB«^y F*««-r*fc«> 
tc. 1. 0|imttTOtatfS*SnSo tWcftK 
(4. h77 *««i^8iijfe«»2 0 9feitf±» 
flffl£2 1 6«WBfc:»j«'raci:tfB**ti«o 
[0 0 2 8] ±a«W«»jjM-*3SFtt4:LTtt. 00* tf 
WfHPF7-2 6 2 5 1 9#&«UC^Sn«J:9^ 

H2807*H/^XHl 10, 113, 

114) T*mt>ftT\umc&*)±tf^rc^>i&ft oa 

^-7D>fJ;9«^«BI (B2 8W4HS*f) 
7thUV^77YlcJ:*3/^^>^lt, fto£<D 

a*»jft-r«. 

[0 0 2 9] fcC3T\ X^^y^Xgmi, WI;Ltf 7 

fc* 7 * h U^X h * 3 - 4 /i mO»*^ffit 80 X 
-Y^y*X«B±07* H/^XhOIItf«ll3 |imtt 

[0 0 3 0] hu 5 fcltfc h ^ vZ*l&f$i?%>rclb\C 
tt* 7*H/yxHiaoTl. 0fim8*O«fl!)^^ 
>**J«**&»tfaB*o Sot, 8-10/im« 
±©JP*OftS7* M/yxUlCioT, 1. 0/im 

ctittaftTMlfrofe. 

[0 0 3 1] Lfrfc, 7*h»jyy77-r©B)Wic, 

7* M/yxh/^->iD<fn?tf4i;8o 
«ta«wao»ttfe:»«-e*ft<a* 0 « 
ig i: -r * fe » ©±s&«a ttmm <t < ^^c*r & c t wmto 

[0 0 3 2] C(7)cfc«5^C tfrb. 029~0371C*> 



««tett»2 0 9T*i. 0 /imWT^h^^^*a*^ 
C4>ffiBftftilfl>2 0 9 i:3-^gPi:*S±gI5^ 

&2 1 6 Mttmz&tttik. ?%.t>%, m%<D±m& 
mi 09 (E2 8) h5y^*«ttsrr*afflijaH 
gP2 o 9 ®te*mm-?%rctb(D±&®.ffi o-* 
gp) 2 i 6£©2o{c#*j-r3;£ffi#Sffl£nT^5o 

[0 0 3 3] CcDi^^telCiOSifi 

[0 0 3 4] -T*t>^. (03 3©58ffift4Sigfl2 

0 9) ^!'^>^LTiRh7 7^WtS«^ -f 

^tc^^^M^^-rshv^^Prgs^feofco erne* 

tffytttKTWfeT'ifco/Co £fc> Sfrl±S©VX*i;L 

[0 0 3 5] C©£?&:7* hl^Xb-7X^©&aj§;& 
WKiR'vy F©Sii/jj£ (^¥2 - 4 4 5 1 

20 K<fcD±^1I£^©fl2ttlcx>y^>'^-r;5£ > © 

[0 0 3 6] C©73S(C«fcn(f, ±x!>©:7* M/i^Xh 
vX**fflV>fc»&<0IHIHjSa:«Wfi*n* o LfrL&# 

ffl^T<^3fci6. fctfcttvX^x-y^yiglclSlia 40 

[0037] *s^t±^^spg®^c{c»*T%«nfcfe 
©t% *oi»tt, ttttjioatRnft«OTi-&iM«3b^r 

[0 0 3 8] 

[^B«r«Pi*-r*ft«><D#m] ^fgfEtciSfiBtfiS ©x so 



l^lifj 1 ? 1 1 -3 39 2 2 3 

10 

vie * 0 mm&imm*mmmm£ lti2«7x^ 
m tc i&s -r s is t * tf & co 1? & & o 

[0 0 3 9] *«WfC«fc5SEJia«['N'i' F©JHS©J£fi!c 

o— 'v7*g^LT»^t5i 1 ommisztf 
n 2 ©jK«*-&tr^* <tt>2 ■o<DW&m*m? zmm 

mmmmm<ommicmi<»-*x**&)$.irzj:m£. m 

1 cOVX^^fflV^fcSJStt-l'^VX-y^V^CJ:*)^ 

f«sii^is?W£ l xm 2 « * *j&s-r 3 i 
giu e©»2©vx**fli^T«itJi*»«?WK:Bst* 

TSCfcl<:J:vaiO»iSfttta20iiO'>4< i: 

[0040] *muc&zmmm^<y mmmysm 
v7m*:-ftLTMfo-rzm 1 <vmmis&zfm2 

<OMM*-&&, ; tt\ ; 6tl'P%:<£t>l^<Dmfr£>%:Z>m 
1 ©18131/1*5 * SB 2 ©BSffil i: , c ©SB 1 ©68ttJ»:fc 

j:cf^2©flattt^©raKiBia5nrc»jS3'r frtzm? 

a»lt««^'y F©SB6#j56TfcoT, SB 1 ©B»Sl;:*f 

js-rssgicDsaEtt^jgfig-r^xai:, sb 1 ©i&tt/f © 

tzxmt>\ m2<DQmicttfo?zm.&m*f8mLtz 
ts mm&mmmcomwicm 1 ziim 

•tziMt, m2<D^7,z*m^TW&mitwsm\z®i 

Z> £ t tc<fe >j 'Pte < t felg 2 ©HW**jjM- SIS 

[0 0 4 1] «8BfcJ:«HtlOxyf>i^ft, » 
^fil^-y FOMO»«Sa*fttt»ii9'Ny FcO 
Sig7aj*T'fj, *^*6^ti:<tSlg2cOTX^*^l 
© ^ X * Srffl v ^cK/Stt-Y * >x >y 9- y 7lc * 0 Bl& 2 
tl> C©|g2©vX7^fflV^TSaEtt)l (If2©^ttjl) 
©x-y^>y*nft>n-5 0 

[0 0 4 2] |g 1 ©7X^li, mtk&MCl*. yxY-lsi? 

ti, CT^tfKftT/l/Sx^A (7';b = ^-, A 1 2 Oa ) 

^-mimm (sio 2 ) ^iftcj;»5^fig?ns„ ssa 
mtt, /<-Tn-r (n i f e) ^©S5ta«i®i*m]S (h 

i - B s) ©«tt*m»cJ:»)JB*-4-*ci:3& , a*L<, 



(7) 



<&m¥ 1 1 -33 9 2 2 3 



11 

[0 0 4 3] 

CO 0 4 4] [MSI «D^SS©0ffi] *?\ H 1 %V>L0 

4 i <Dmm<o&micmzmmm 

fcafflLfcwtoi/^Bwr*. &*5, #f8<B<D«tes 10 
coo4 5] *mn<DmmTH3.^ aicsui^ fc> 

flflJAfctT'/l'-r-cy* (A 1 2 O3 • T i C) 
ffil±lc, fllfctfT/t/?-*- (A 1 2 O3 ) &Kn&.z>im 
12«mK^-y?U^S GMT, X^-y^Scfcv 
5) fC<fct>3Kl3~5/tmgSOJ?*Tmj«-rSo «cv> 
T> TV*"-* KM. EftF-vyTA. 

/<-va-r«fe»)**±*S/-/l/K3l(ETara*B CKT, T 20 
OT1Si:f2-ro ) 3S\ W*tf^y*j5feCJ:0»3~ 

sfcfgfimciottSfg 1 Ofiatffifeitf^ 1 <DW&M\clti 
(S-TSo i^T> «AtfT;I/5^-BI«l:0*«aSI 
J»*tj0. 2~0. 4Mm©83W s *y:7'»4*}B/au 

c m m** v fm 4 ±tc , «g * a y * s t <t t» , 

H5-yi/*i«r^-rs/-c460)Ki?2~4 fim<D±g|5®Effi 

AfcT, N i F e (N i : 5 0**%, F e : 5 Oil 
%) , N i F e (N i : 8 011%, F e : 2 Oil so 
%) S^O^-TD-f (N i F e) FeN m<t 

W0 . F e Z r N (ffti/*;l/3-7K) . F e C o Z r 

caft3/<;i/ h«o «omMtmmfdE (hi-bs) 
zm 2 j:cf s 2 osstt^ic^js-r s„ 

[0 0 4 6] iffiVT, C©±g|5S&lSJl5±tC, flRfcfX 
«y «fc ») , MX.fcflBft¥* y^ifcPI 
/bStfrfiftSiiO. 3-0. 7(im(Oiii«ii 
6 COMNKMBm6«t±flSR|«l5<Dx 

m%.& \w (ii3 6 5nm) tfi^ens*', cntci 

ffi5.-f> gi (Sl4 3 6nm) , ii*yhO)fc^ 

it. imv&t. mtim, its^u- y^cou— tm. 

[0 0 4 7] #HSfi©}&&t?t;j\ 0 2(C^Lfc«fc 

•5tc, 7* hUi?XH7«VX»^Lt, C F4 (ES 
7v<tfcm~) , BCIs (=ttfbPci» . Cl2 (& so 
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fft) , SFs (A77{tKM)^Xi7ft>'h* 
fflV->/cSJS1±i'^-yx-y^-yy (Reactive Ion Etchin 

8 . jwt. r i Eit^) mm&&mm6%m 

a«, T/V3.i-<r>m. -m<t&m (S i O2 ) ftiftcj: 

[0 0 4 8] ^(C, 03tC^L/-c<fe-5{C s CCDfc«?R*6 
*ivx^6 a^fflVT, W^llf A r (T;l/=fy) <D-4* 
>5 U^^lCfeoT, ±»06W15*jB«?Wfcl»*-r 
So c<D±g|$fi&<l/l 5 y yycoKitaiy* h- 

[0 0 4 9] i^T, H4fciSLfcJ:5lC, fttOlfrKMi 
"7X^7 6 a*^xyi:LfcR I EtCk-DTfe^-V-y^ 
»4*3«Rfl?|fcl»*Lfe«, SO\ flRfcfA r (T^df 

o. 5 /imMx.^yyiT> h y Ait ja*»j«-r 

[0 0 5 0] C©«fc5fc:#llflB<Z>JBJg-T?tt, (± 

aw»Wi5*j:trFara«i3) ox'yf^xytL 
6 a^fflv^5 ( ^:5^^L/•c<oT^ mmoffiMmm (H i - 

B s) *fA^*S±a5^B5^-9-> r 5^nyT}-s l cifi 

< s c ^t-$ So 

[0 0 5 1] Sfc, HCaiLfc.fc^tC, Iftl©vx^t 

Lt7* h u-yx hM*fflvfe«-a-fc{i, 7* b y y^ 

vx ^ = y n >TMfeteJB*"T * c tfBMT 

±t^fi!c$n/£y>j- hu->*xm «i©?xy) o/^ 

^^HKiR-T-So COfcfe, 7tM/-^XM'\©Slt 

T, 7thUi'*Xh7X^ (miOTXy) «rffi®S< 

(^2 0^X^7) , MtCSS1^CD*ml»Stf|6Lt-r3„ 
[0 0 5 2] HtC, **Sfi£DJgffiTHi^cDJ;'5^^ 

fes„ ±mr)v^i-rj.E(Dmm%ym^7,9 

6a^Ts ^It^Cx^y^y^fcHC-Y^ySUyy^J; 
>= vyytDt^-Sictt-^T. x^y^yy-iitttiA^Dji 

EtC.fcO^-rS.tdtCLTI/^o C<DR I Ef±, — AS 
tc-i'^-y^ y y^J±^T/jDX»S*^<, LA^feX-y 



(8) 
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xfcW&fctt, h 5 y tUs P 2 Wfi 1 . 9 p m figgt? 

x^fc^-rsR i eh, M&mictt?%^*>=. yz/y 

0 2 0©^fecoiS^-a-t)-&(cJ:-=.T, h^ytmzi. 10 

cjsitr 5 c t ft ?imic ft 5 0 

[0 0 5 3] ft*, *R«BfilW»VX^*ffl»/^«tt»0 

X^C0^i:|B|1ttR I E£fflV^CfcfcnIfigT*&& 0 
5<9T\ — fix R I ElC^OfiSttJf^X'y^^Lfc 

[0054] [Jg 2 <Dmm<OBM) Jfcfc* H 5 ftl/^ 
tic #fgfiS<DJgjg«„ &i03gffi0Jgft£Glttfc:ffiK 

sfflv^sto-e* x-y^v^^t^saaiit^ciKm^ 
[0055] ^uss^^fcfevTfc, ±mmm<Dj&m 

tmfflc* S"T, 0 5tc^LfcJ;5lc, ^RtfT/l^-f 30 
7^ (Ah Os • T i C) *^SSSSl l±tc, fi»J 
A{fT;l/5^ (A 1 2 O3 ) «kt)^5*e^Sl 2##J3 
~5|imiaof*T«t3o *^T> i2^Lft<^ 
*\ TS5->-;l/ KiSk %SM*fW?m. MR1?^GM 

t, felMk mtfT;l/3^««fe»)*SIII»»o. 2~ 
0 . 4 /t mOE*?* 7^114 *Jg>£ U C ©lEft^ 
^■y^S 1 4±tc, mz.&X'<-y$'mc&ir) % h^vir 40 

f S„ 

[0056] m^x^ c<D±mmmm 1 5±tc, m 1 <o 

vzfmtmvttnoTfrx.-rfrttzmmo. s~i. 
5 v. mommzktmm 1 6^^-rs 0 cw^^je^ 

Ml 6tf±fflimj8l 5«Ox->^-i/yvx^«i:*So 
ftMftl&flklR 1 6 ±lcmm%] 5 0n mOftot 

m<o^- vm 1 7 *j&f$.i,rz'&. vm 1 7 ±tc 
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[0 0 5 7]^T, ->-HS 1 7±tC, 7*M^X 
va-T (N i F e) frP>ft34&o£/f 1 9£r0. 5 

~ 1 . 0 fim<Dm&-vmvimcBf8.?%o c<o$>-D%m 

1 9^*fg^cD^l<OVX^lCffla-r5o ft*5, CCT* 

-VD-fCtoOt, NIB, N i P, N iWB, N i 
WP^<Di6o#e^fiK-r^<fc'5{cLTfe < i:V>o 

[0 0 5 8] ^tc, 7* h L->*X hjg 1 8^I^SLfc 

•Y^y-'J^ti^T, «>-Kil7*B!Sl/ft«, 
HtC 1 94vx^i:U;R I EtJ:D«t«^ 

till 6*»?Wei**LT» l2ffl?X^i:LT(?) 
ia^TXi- 1 6 a£m/£f3o COftoM 1 9 
*VX^ £LfcR I EtcioT, 9v«n^«MWItl 6 
£ -9- 7" 5 * n VTf-Stc x -y ^ > y-T S C t mmic * 

[0 0 5 9] ^{C, 0 7(C^LfcJ:5{c, M l OHSS<D 

mmmnm-rx* 1 6 a *fflv»fc, 

flWKcx-yT-^TSo c©i:*^ti^*6ilt-7X^ l 6 

So 

[0 0 6 0] g|t>T. HStc^LZ-ct^fc, R I Etc* 
P^tf A rCD-i'^-^S'J^^C.toTTgP^l 3©^ 

[006 1] *HSHO^T«, x<y^^^«mi:^S 

(D&mtmmic m\tm i±mmmmi 5) %mm&. 

[0 0 6 2] tm3<Dmi&<QJ&M) ^iCx @9&<^L0 

2 1 ^#ILT« *SIW0^30||*SO^ti:«S»)g 

fcV>T> (a) (4h^-y^®tc^iS^»f®^^L> 
( b ) ltMM&ft<V h 5 -v i'ffitTff ft WBB«*n*ti 

[0063] ^moi&stcft $-r, 

0 9(C7BL/c:i;?tc, 0«^.(fT;l'T--r >y ^ (AI2 Oa 
• T i C) ^?.ftSS«2 l±fC, CT^«X^>y^Stc 
J:»?^J^{iT;l/5^ (AI2 Os ) J;t)*§«ii2 2 
tt3~5/imeft<OJ»*T?*J«-r*. Jfe^Ul 
2 2±tc, 7*hU^XM5;vx^i:LT, 46o#Hfe 
ICT, /^D-f (N i F e) *!&3 iim(DBfr-emiR 
mc&fclsT, FfflOTWS/-/!/ KB 2 3 £® 
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i^T, M^Vyj'SftttCVD (Chemic 
al Vapor Deposition ) j£lC<fc D&J 4 -~6 /xmCOiS^O 
(la^-f) *J£jsEU CMP (Chemical a 
nd Mechanical Polishing : it^^WMm) &C<fcoT 

[0 0 6 4] 01 OtC^LfCcfc'SlC. TgP->— ;P 

K/f 2 3±lC, 09*. 771/ 5:*-* 1 0 0-2 0 0 nm<D 

G M RiSi?£fc R jR?*«/3^r *fc*OM R io 
12 5^ RtnmOffttMU BSSIS©?* h 'J 

^M2 4*5<j;yMRl2 5_ttC. ^^^7^12 
6*fl^ritLT. MRl2 5^>-;VK^t7yi2 4, 
2 6rtlCiI^r£o 

[0 0 6 5] flfcvc. ^^^7^12 61^ #J 
x.fcf/S-va^ (N i Fe) *5a*±»^— ;l/KJfcT 
(JL^T. T»«»i:IBf o ) 2 7^ ^3-4/x 

[0 0 6 6];W:, 01 UC7jkl,rc&5\c^ xn-;^ 

«rvX^^LT7;bdr> (Ar) OY^-^^ U >^fT 
V\ 2 7 1.0m mg<D?figfl 27a% 

[0 0 6 7] 01 2{C^b/Ccfc-9tC. TSH8ffi2 

7±tc, IS^l-2/imO«il, mtfT;l/5^IH 

[0 0 6 8] 0 1 3kl3*LfcJ:5K:* CMPffitC 30 

Tmm2 7(Dmmt>mth-?z&oi£o. 1- 

0. 3/img*-M-Xyf>^LT, TgP«ffi2 70 

i2 7©i»2 7 artti«>a*M«ns 0 ^*5, c 
^I6il2 8a^ 7;l^^HcK£iJ\ zilMbil* (S 

i 02 ) ^ sims (s i n) m(om<ommttmc& 

[0 0 6 9] ^tc, 01 4te^LteJ:«5k:, T«RK«2 
7:|5<fctflie»B2 8 a±fc, ffilitfcf, X/Vy^ffitC^O 40 
If2 0 0-3 5 0 nm(Oiei^ fi&Rff 7/b^ J; 

-4/imO«SW3 0*MtS« COffiH3 0« 

*aso«iRt?tt, nrnftxefttm (h i - b s 

«) . 0»J*fcf N i F e (;^7n^) , F e N, F e 2 
rNP, CoFeN42CtO*tfSn«o 0J 



- 1 . 0 pm0fttt3KttSK3 1 > W*tfT;l/5tMH« 

[0 0 7 0] ^C, 01 SlC^Lft^lC, ^a^tfeHi 
13 l±lcmJ¥1fo5 0 nm©»otfflOi/- HS3 2 3: 

tc. cos/— KM 3 2±(C7* hy y^97-f«c<fe07 

* H/^X H3 3 0/0-y«»*t* 0 37 

* HU^XM»3 3*vX*fcbfc«»ii>-3*fc&fc:J: 

0. KJ13 2llt;^7a^ (Ni Fe) fr&ftS 
i6ofl34a, 3 4b (SlWX^) *0. 5- 

1. 0 fi m<Dm&T*M%imc&ti£?Z>o &fe\ Lctii 

n-T(7)ftfc>tKC. NiB, N i P. N i WB, N i WP 
[0 0 7 1] 0 1 6tC^Lfc£?^ 7* hi/s; 

Xhl3 3*i»*-r« 0 

[0 0 7 2] ^:tc, 0 1 7 tC^Lfc^tC. #>oi£/f 3 
4 a, 3 4 b^7X^^LT, fl»U«A r0^5U 

i6of!3 4a, 3 4 b£rV.X*£L?cR I Etc£ 

X^3 1 a (fg2<9VX^) *Brft~?Zo 
[0 0 7 3]^:, 0 1 8^^Lfc^^tC. CCDMffiZk 

mm*?*? 3 i a*fflv^c«y^itf a r (T;i/dr>o (D-r 

* > ^ y > * o xmmm 3 0 warr * 0 

cntc^tK ^SSfcSgp (#-/l/^y:/) 3 0a. *5<fc 

tf±^«fcTaB^osa*Mosa^<*->3 o b 

WJB&ZftZo «!^**->3 0bfc<fc9T«««2 

7fc«Bo±aJW3 9fc*^««atu «aocMPi 

5S2©ffliJi:ffiit5o 

[0 0 7 4] fijl^T. 01 9lC^Lrc£5lC SMSftffi 
g|53 0 a^VX^hLT, *0«iaorai*«W^J12 

lvx^3 1 a:fcj;tf««fti8ffl5 3 0a*7X^tLft 
*lR5R«rx (C 12 , CF 4 f) tCj:^R I EtC^O, 

sa*^y^»2 9*asiw^i»*ufca. smbfcT 

[0 0 7 5]^:, 0 2 0fcl^;L/c£5tC, Eg^ty 

(Cu) *t)a*«»S©IEa^NyKfflOtBiJBBO» 
I^;l/3 5^2-3/im^T«n o ^^T. 



(10) 
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o° c<omBtvmiamt&. 

[0 0 7 6] 9tlc^ 02 1 ICKLtc&olC 7* Wis 

xms3 6±ic «9*arw»i6t>*j*fc*o» mum 

J:»3*Slg2SS£0»)^rn';l/3 7*2 — 3 (im«Di* 

-Y;t/3 7±(C > 7*hk>'XH3 8^ &m&<D7* 
hVVif57-<T*ffi7£<D/<li*-^lCBf$.l^ mmx^fr 10 

3 7©¥S{tfe«ktf&M3-i'rt/3 7M«!H6»<l:ofei& 

mar 2 so* coisarca&saa-rs. «fc*T, ± 

gBB8EJi 3 9?, i&3~5 tim<DB&\zmi8L 

-r^o ±a5aat^3 9f±, w^jaKi-sT 

M2tl5N i F e (5 011% : 5 0M%) , 253 
VM:X/<y*j*h:J:oT»«*n*«IWmK«?BS (H 
i-Bs) Wat)Mttfc,tv\ ft*?, ±gPffi®3 

gpaaEH 3 9lt 113^3 5, 37<t!} fe«*©tt« 
K6^T, ^5-/^->3 0bS^LT, TSPK1S2 20 

7 fcttMu ijuwtittjns. «^fc> ±fflBi3 

/t-3-M4 0*Mt«, attic. 

S (ABS, xT^T'jyyffi) 4 l«g*l,T, MM 

[0077] j.x±©<fc3»c, *mffi(D&m?i*. mms 

(OtS»3 0) CDX-y^^vX^fcLT, ft*©?* 

t&ic c<oammm-r^ 3 1 a*^*^^ u>y 30 

»HOh5f* (JK«S5tfflgl53 0 a) ?-9-y=^n>TT 

[0 0 7 8] &*5, a4S5feffi3P3 0 a 
ftaSmSBlS (Hi-Bs) «KJ:t>7BJ«SnTl/**© 
T\ h5f*«tf!)l<4r)Tfe, fli3^;l/3 5, 3 7 40 
tc?g£ LfcSBKtf** mat S ci:ft<, fr%Ktt&ft 

[0 0 7 9] *HfifiO^^T*{i, 0 2 1 fr&felB 

e>fr£J:5lc, ±SPKffi (a— ?8|5) 3 9{ih^-y^ffi 

4 l *f»6«jSLftffi«t*v^T % ttKftNMSS 0ai:I 
StWfcJSKStlT^*. -r*to-6, h-5-y^®4 1(C*5 
V^Tti, S£3l5<D<k5fcfiBtS^SP W— /W-y^) 3 0 
a±(c±gp®E^3 9#BtiJLTV>:6:V\, Sf^T, ±§PfiS 
H3 9lc£3#€r&a^&tf&<, 8fcl2i$fc4&g|53 0 at? so 
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f«Ct^<, «Jfcfr5±*«&B»IIJ (Flux Rise Tim 

e) «o*e&&tt&tfA±-*-s. 

[0 0 8 0] :^*©«!»Ttt*© J: 

?>i o < * t) > ; enic#oTte^'Ny k© 

T, #|gS&©fl2ilT*{;i\ T7l/5^6*S*6»B2 8 a 

«<~FvaHi 2 7 rtteffltoiisn. . mmm 2 s a OTam 

JS2 7©«flSfc|B0— ffifcftoTVSfc«>, »ffi$fc4ggB3 

oT\ fB^\>y K© Fv>y ^iH* 1 . 0/im, 0. 5 /i 
m, 0. 2 5 nmt^o£olC®miCW®it-?ZCttf 

[oo8i] sfc, *nm<wmrzit, xn-h;^ h 

fc&Jfr 2 8a A^TSP^S 2 7 ©»g|5 2 7 a 

icil&S&tftTV^fciiK &iHUf 2 8 a©S$*i©{&B^ 

CbtM3*\ ZcDtctb^ Xn-F;W F©jE6g&3HJ8lW 
BTfcgtcfcS, MtC. MR/WhOiElSftSiJSlI^ x^ 

[0082] sfc. ^mmcDBM?^ mmmz 8 a*' 

TSP«@2 7F«i(cai6iitnTV^/c:i6, ^olT&lCj; 

9 i:TgBSa®2 7?x-v^>^-rsK{c*3(tSJffe^2 
8 a©filg^Sjtf£<. cntCcfcoTfe, Xn-h/s^ 

[0 0 8 3] £tc, ll3^;l/3 5, 3 7 t±^>— /V 
F (-r%t3-6, TgPK@2 7) fclHUctt, P^*6^S2 
8 a*^fig^tlT(/^7ia6. mm=U>l'3 5, 3 7 fc± 

tft^ »i3^^3 5, 3 7fr<b<Dmmmti*{&wn? 
[0084] ceo o \c it, *mm<D&miz&tii£. 

h^.fctfX'i'^-y^xT'^^^iESiJcsij^sns jao 

h 5 -y f ©» *ii*«r fc«^-r *JK«oi£3&< 0 ic J; § 

[0085] m4<Dmm<DmM} 02 2*v^l 
024 %#ilt, *^co^ 4 onmcD&mimzm 
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tlc£K), mMtt±tf*)t%ftil (Flux Rise Time)-^ 
WB V -5 3l/i/~7Y (Non-linear Transition Shi 

ft:HLTS)cO^#^Rl^73i*l?$.5o **5> *H5fi©Jg 

fg-m. 09&^L0 i 8^<DJMitfH3(Dmm<Dm 

iC-D^Xmffl-rZo 02 2&VL02 4tCi3^ 

T> (a) tehv^SlcSt&BMfc^U (b) » 

[0 0 8 6] *mm<D&f&V&* 02 2lC^L/-Ccfc3 
fc> ««5fe«g|53 0 aOtt&cnmi. 0-1. 5/i 10 

#2 0 OTC<DT--;l/^SSL, 7*H/->*XM4 2<D 

[0 0 8 7] ^0^©Xg{im3 0^SS<D^ffif:|5l«-e 
-T&*>^ 0 2 3K^Lrc«fc3fC, 7*M^X 

(cu) ±5fts«5waoiss^.y h'momimscom 

l3^;l/3 5*2-3 /imOl^-eMtSo S^T, 

^©/^-^fCfg/SfSo rfMn-T;l/3 SCDspa 

ftfe«fct^»M3-Y;l/3 6ffi©«S»fkOfci6{z:, 0J?U£2 

50° ccozgST'^saa-r^ 0 

[0088] ^IC, 02 4 tCTKL/ciolC, 7*hl>i? 
Xr-)£i3 6±{C. mtfW&o mtfgl 
«tt)«:Slg2®BC0^)l3^;l/3 7*2 — 3 /im©JP^ 

-eje/^So ^ 7* huvxhm3 6*>&ijmim=i 
tc, MM250' c^gfi-^jaa-rso s^t, ± 

gBfl&&3 9**>J3~5 iim<DmMcBf$,-?2>o MWC 
±g|$$tf®3 9±lc, ^Jx^T;l/5-^J:0«:S^--^-=i 

fToT, fB^-y Ffe.fctfff^'N'y F©h-5-y*ffi4 1 
*flMLT. SSSHKM'vy F^fiit-rSo 

[0089] *nmnfcn\ciisrt2>z:<Dm<DmwL. itm 

[0 0 9 0] %*5, 02 5(i±IB^3^/c«^4H5te(0 

<D¥®0T-fe 5, 12 6 (4fiSgi5fe«a5 3 0a £±gfl8S1S 
3 9i:^rU{f)tHUT^-r¥Sn0T-feSo &*5> 02 5T- 
fi, ^-/S-n-r-Jf 4 0*=£BSLTi^So 3:fc, CCD 

S„ CcO0tc*5i/^T, THIiXn-h/^h%iLT* 
0, COXn-h/vY FTHti, huj£<9.J: -5 lcTg|5fi&<§ 
2 7 lcS46ii*tl/£^® 2 8a <DWMffiftM<Diffimic 

[009 1] (Iff 5 <DMm<OBM) 027 
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-y 7« *35lCig$tflfite/c:7 5*- F«t)I<0±gP 

[0 0 9 2] *mffi(D&mte. £<D£oft ; 75.*-hm 

SfflLfcfecDTfe^o ffct)^ »Ett)5i4 3±{C, 

-y 7°M t L T<Diim^*e^ 4 4 b C<DM 

®?k&Mm4 4*, i6o^S^vX^i:L/-cR I EfC<fe 

Dx^f^u §i^^^^*e^M4 4m^t 

Lfc:-l'^>'5Uy^tc < J;'3«ttM4 3 ^x-y^^L/c 

fe«*n^«ificD^5^- h-«5gcQ±g|58H£3 9*ftM 
-TS„ &*5, Pffl^Xg(i±fa^ffi£D^i:IIHWlc|B| 

[0 0 9 3] JWi^cO^ffi^^tfT^^^B^Lfc 

T, ±gPSS@tC{±. mtfN i F e (N i : 5 0fi» 
%, F e : 5 0MS%) , N i F e (N i : 8 0M 
%, F e : 2 0li%) ©ffi. FeN, FeCoZr? 

re T&mmt>mmic^ n i f e ^^©^0^^* 
[0094] $r=. ±ae#5iaiojp«T»»4» g^m* 

So 

[0 0 9 5] 

m 1 <DVX^*fflV>fcSJSttl'^>X>y^>yiCj; OJ^ 
Cl©^2<Ovx^^rfflV>TBStte©x-y^>'^ 
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*-rs 0 

[0 2] 01 £«< Xg;&IBBJ3-f SfcA6<D»rffi0T*;& 
S„ 

So 

[04] *5gB^«D^2CO^fiS(75JgffitC^SfiK14S£OX>y 

^•yy7!rji*i{iwrsfci6coBf®0T*So 10 
[05] ®4icm<xm*mm?zrztb<Dmmm-v& 

So 

[06] 0 5tc^<xe^:lttB^-r§/-ci6©»fM0T-fe 

So 

[07] H6t«i<xa*iiiwr*fc4i)owffiH^* 

So 

[08] 07<ciK<xa*3iw-rs/'ci6©»fas0t?fe 

So 

[09] *^OS30»|0)eSlLff«IUIiX'Nv 
h*dSjg73te^rt«B^-rS/-ci6(7>»r®0T*$.So 20 

[010] 09fC^<xe^iKBJ-rSfc46©»rffi0^ 
S„ 

[01 1] 01 O£iK<Xg£iJBJi-rs/-ca6cD»ra0-e 

feSo 

[01 2] 01 ncai<ia%«wr*fcii>owffiEn» 

[01 4] 01 3lctt<XS*Kra-r*fci60WBHT? 

feSo 30 

[01 5] 01 4tett<ia*B^T*fc»©«ffiHT? 
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